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BOOK REPORTS 
The Book Reports section is a regular feature of Computers ~J Mathematics with Applications. 
It is an unconventional  section. The Editors decided to break with the longstanding custom of 
publ ishing either lengthy and discursive reviews of a few books, or just  a brief l isting of titles. 
Instead, we decided to publish every important  material detail concerning those books submitted 
to us by publishers, which we judge to be of potential interest o our readers. Hence, breaking 
with custom, we also publish a complete table of contents for each such book, but  no review 
of it as such. We welcome our readers' comments concerning this enterprise. Publishers hould 
submit  books intended for review to the Editor-in-Chief, 
Professor Ervin Y. Rodin 
Campus Box 1040 
Washington University 
One Brookings Drive 
St Louis, MO 63130, U.S.A. 
Reaearch Directions i¢ Computer Science: MIT Perspective. Edited by Albert Meyer, John V. Guttag, Renald 
L. Hivest, and Peter Szolovits. MIT Press, Cambridge, MA and London, England. (1991). 490 pages. $40.00. 
Contents: 
I. Architecture, programming and systems. 1. On the evolution of computing and project MAC. (Fernando 
J. Corbat6). 2. Why programming is too hard and what to do about it. (John V. Guttag). 3. The changing 
nature of computer networks. (David D. Clark). 4. Challenges in distributed systems. (Barbara H. Liskov). 
5. The X window system. (Robert W. Schelfler and James Gettys). 6. A dataflow approach to general purpose 
parallel computing. (Arvind and Hishiyur S. Nikhil). 7. Fine-grain concurrent computing. (William J. Dally). 
II. Policy and education. 8. Computers and productivity. (Michael L. Dertouzus). 9. Beyond the desktop 
metaphor. (Nicholas P. Negroponte). 10. Computation as a framework for engineering education. (Harold 
Abelson). III. Theory. 11. Theory of learxdng: What's hard and what's easy to learn. (Ronald L. Rivest). 12. The 
limits of computation. (Michael Sipser). IV. Artificial intelligence. 13. Intelligence without representation. 
(Rodney A. Brooks). 14. Parallel networks for machine vision. (Berthold K.P. Horn). 15. Knowledge-based 
systems. (Peter Szolovits). 16. Legged robots. (Marc H. Raibert). 17. Intelligence in scientific computing. 
(Harold Abelson et al.). VI. Appendices. A. Highlights of a quarter century. (Michael L. Dertouzce). B. A 
timeline history of project MAC. (Peter Elias). 
The Perception of Multiple Objects: A Connectionist Approach. By Michael C. Mozer. M1T Press, Cambridge, 
MA and London, England. (1991). 217 pages. $27.50. 
Contents: 
I. Introduction. 1.Connectionist models. 2. MORSEL. II. Multiple word recognition. 1.Prior connectionist 
models of multiple word recognition. 2 The linearity-nonlinearlty dilemna. 3. BLIRNET 4. '~.ainlng methodology. 
5. Simulation results. III. The pull-out network. 1. PO net design. 2. Simulation. 3. Influences on the pull-out 
process. IV. The attentional mechanism. 1 Implementation. 2. Simulation results. 3. Early versus late selection: 
Where does the attentional mechazdsm fit? 4. Related work. V. The visual short-term emory. 1. Meanwhile, back 
in the color detection module. 2. Integrating the attributes ofan object. 3. Recording the representation: A visual 
short-term emory. 4. A short-term emory pull-out. VL Psychological phenomena explained by MORSEL. 
1. Basic phenomena. 2  Perceptual errors. 3. Other perceptual nd attentional phenomena. 4. Neuroimychological 
phenomena. VII. Evaluation of MORSEL. 1. Shortcomings of MORSEL. 2. Extensions to MORSEL. 3. The 
successes of MORSEL. Appendix A. A comparison of hardware requirements. A 1. BLIRNET versus PABLO. 
A.2. BLIRNET versus mapping networks. Appendix B. Letter duster frequency and discriminability within 
BLIRNET's training set. 
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Validating and Ver~f#inq Knowledqe-Based Systems. By Urea Gupta. IEEE Computer Society Press, Los Alami- 
tos, CA. (1991). 406 pages. $80.00. 
Contents: 
I. Expert system validation. 1. Validating expert system performance. (R. O'Keefe, O. Baici, and E. Smith). 
2. Verification and validation of expert systems. (J.R. Geissman and R.D. Schultz). 3. Verification and validation 
of expert systems. (C.J.R. Green and M.M. Keyes). 4. Nuclear power plant expert system verification and 
validation. (J.A. Naser). 5. How to improve the reliability of expert systems. (A. Bundy). 6. Validation of expert 
systems--with applications toauditing and accounting expert systems. (D.E. O'Leary). 7. Validation of testing of 
knowledge-based systems. How bad can it get? (J. Rushby). II. Knowledge base verification. 8. Bridging the gap 
between static and dynamic verification. (R. Schultz and J.R. Geissman). 9. An approach to verifying completeness 
and consistency in a rule-based expert system. (M. Suwa, A.C. Scott, and E.H. Shortliffe). 10. Knowledge base 
verification. (T.A. Nguyen, et al.). 11. A decision-table-based processor for checking completeness and consistency 
in rule*based expert systems. (B.J. Cragun and H.J. Steudel). 12. Knowledge base reduction: A new approach 
to checking knowledge bases for inconsistency and redundancy. (A. Ginsberg). 13. Validation of knowledge- 
based systems. (R.A. Stachowitz and J.B. Combs). 14. A verification approac/~ for knowledge-based systems. 
(A.E. Radwan, et al.). 15. Knowledge bases: Integration, verification, and partitioning. N. Botten, A. Kusiak, 
and T. Raz). 16. Toward an empirical approach to evaluating the knowledge base of an expert system. (P.E. 
Lehner). 17. Tools for extracting knowledge and validating expert systems. (A.T. Behill, M. Fajar, and R.F. 
Moiler). 18. A tool for detecting expert system errors. (Y. Kang and T. Bahill). 19. Use of metaknowledge in
the verificaton of knowledge-based systems. (L.J. More]]). 20. Testing your knowledge base. (B. Marcot). 21. On 
debugging rule sets when reasoning under uncertainty. (D.W. Wllkins and B.G. Buchanan). III. Development 
and evaluation. 22. A spiral model of software development and enhancement. (B.W. Boehm). 23. An expert 
system development life cycle model and its relevance to traditional software systems. (K.J. Macleish and D.A. 
Vennergrund). 24. Applying software ngineering principles to knowledge-based development. (M. Bull et al.). 
25. Approaches to the verification of Iztle-based expert systems. (C.J. Culbert, G. Riley, and R.T. Savely). 
26. On the use of requirements in development ofknowledge-based systems. (C.J. Green). 27. Useful approaches 
for evaluating expert systems. (J. Liebowitz). 28. On evaluation of AI systems for medical diagnosis. (B. 
Chandrasekaran). 29.Global issues in evaluation ofexpert systems. (N.E. Lane). 30. A test for the performance 
of knowledge-based systems: AIQ. (G.A. Klein and J.A. King). IV. Case studies and tools. 31. R1 revisited: Four 
years in the trenches. (J. Bachant and J. McDermott). 32. Assessing the maintainability of XCON-in-RIME: 
Coping with the problem of a very large rule-base. (E. Soloway, J. Bachan, and K. Jensen). 33. Preliminary 
performance analysis of the prospector consultant system for mineral exploration. (J. Gaschnig). 34. Testing, 
verifying, and releasing an expert system: The case history of mentor. (T. Cochran and B. Hutchlns). 35. Software 
engineering techniques u ed to develop an expert system for automating space vehicle rendezvous. (D.C. Bochsler 
and M.A. Goodwin). 36. Methodology for testing and validating knowledge bases (C. Krianamurthy etal.). 37. A 
scenario-based test tool for examing expert systems. (E.T. Scambos). 38. The use of simulation techniques for 
expert system test and evaluation. (D.L. Hall and D.T. Heinze). 39. Salt: A knowledge acquisition tool that checks 
and helps test a knowledge base. (S. Marcus). 40. Debugging and tracing expert systems. (W.R. Frankllrt, e~ al.). 
V. General topics. 41. Generic tasks in knowledge-based reasoning: High-level building blocks for expert system 
design. (B. Chandrasekaran). 42. Well-structured knowledge bases--Part I. (K. Pedersen). 43. Well-structured 
knowledge bases--Part II. (K. Pedersen). 44. Well-structured knowledge bases--Part III. (K. Pedersen). 45. Using 
decisions theory to justify heuristics (C.P. Langiotz, E.H. Shortliffe, and L.M. Fagan). 46. Detecting ambiguity: 
An example in knowledge valuation. (D.W. Loveland and M. Valtorta). 47. Why expert systems fail. (Pamela 
Coats). 
Lo.qic Pro.qramminq and Non-monotonic Reasoning. Edited by Anil Nerode, Wiktor Marek, and V.S. Subrahma- 
nian. MIT Press, Cambridge, MA and London, England. (1991). 288 pages. $32.50. 
Contents: 
I. Autoeplstemic logic. 1. Autoepistemic logic of closed beliefs and logic programming. (T. Przymusinski). 
2. Credulous and autoepistemic reasoning using ordered logic. (P. Geerts and D. Vermeir). 3. Computing in- 
tersection of autoepistemic expansions. (W. Marek and M. Truszczyfiski). II. Properties of logic programming 
semantics. 4.Beliefs as stable conjectures. (P. Bonatti). 5. Dualities betwse~ alternative s mantics for logic pro- 
grammlng and non-monotonic reasoning. (C. Baral and V.S. Subrahmauian). 6. Partial models and three-valued 
models in logic programs with negation. (D. Sacc~ and C. Zanlolo). III. Well-founded semantics. 7. Contra- 
diction removal within well-founded semantics. (L.M. Pereira, J.J. A]feres, and J.N. Apar~cio). 8. Well-founded 
reasoning with classical negation. (P.M. Dune and P. Ruamviboonsuk). 9. Representing epistemic intervals in 
logic programs. (J.S. Schlipf). IV. Theory 10. Embedding default logic into modal non-monotonic logics. (M. 
Truszczyfiski). 11. Classifying semantics oflogic programs. (J. Dix). 12. Representing sets of rational trees using 
techniques of non-monotonlc reasoning. (M. Maher). V. Extensions. 13. JTMS and logic programming. (G. 
Brew]ca, D. Makinson, and K. Schlechta). 14. Circumscribing embedded implications. (L.T. McCarty). 15. Belief 
revision and paraconsistency in a logic programming framework. (S.C. Pimentel and W.L. Rodi). VI. Miscella- 
neous. 16. Definitions in episternic specifications. (M. Gelfond and H. Przymnsinska). 17. Autoepistemlc logic of 
knowledge. (G. Schwarz). 18. Negation as stable hypotheses. (A.C. Kakas and P. Mancacella). 
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Materials Aspects of GaAs and INP Based Structures. By V. Swaminathan and A.T. Macrander. Prentice Hall, 
Englewood Cliffs, NJ. (1991). 805 pages. $60.00. 
Contents: 
I. Introduction. 1. Emergence of GaAs and InP. 2. Bonding and crystal structure. 3. Energy band structure. 
4. Energy band structure of alloys. 5. Tables of material properties. II. Crystal growth. 1. Growth of bulk 
crystrals. 2. Liquid phase epitaxy. 3. Trlchloride vapor phase epltaxy. 4. Hybrid vapor phase epitaxy. 5. Metal- 
organic chemical vapor deposition. 6. Molecular beam epitaxy. 7. Gas source MBE and metal-organlc MBE. 
UI. X-ray structural characterization. 1 X-ray double crystral diffractometry. 2. Other X-ray characterization 
methods. IV. Electrical characterization. 1 Intrinsic semiconductors. 2. Extrinsic semiconductors. 3 Mobility 
and the Hall effect. 4. Carrier emission and capture. 5. Depletion capacitance. 6. Deep level influences on 
diode capacitance. 7. Deep level characterization techniques--admittance sp ctroscopy, constant capacitance 
bias transients, and current transients. 9. Semi-insulating material. V. Optical characterization. 1 Absorption. 
2. Photoluminescence. 3. Raman spectroscopy. 4. Other optical techniques. VI. Impurities and native defects. 
1. Introduction. 2. Classification and notation. 3. Shallow level impurities. 4. Deep impurities and native defects. 
5. Chemistry of imperfections. 8. Incorporation of impurities. 7. Dislocations. VII. Defects and device properties. 
1. Introduction. 2. Interface ffects. 3. Out-diffusion of impurities and thermal conversion. 4. Defect gettering. 
5. Photonic devices. 6. Material aspects of field effect transistors. 
Manifold Theory/: An Introduction for Mathematical Physicists. By Darriel Martin. Prentice Hall, Englewood 
Cliffs, NJ. (1991) 423 pages. $81.00. 
Contents: 
1. Vector spaces. 2. Tensor algebra. 3. Differentiable manifolds. 4. Vector and tensor fields on a manifold. 
5. Exterior differential forms. 6. Differentiation on a martifold. 7. Psuedo-Rieinannian d Riemannian manifolds. 
8. Symplectic manifolds. 9. Lie groups. 10. Integration on a manifold. 11. Fibre ])undies. 12. Complex linear 
algebra, almost complex manifolds. Appendix 1. Analytic topology. Appendix 2. Quaternious and Cayley n ,  mhers. 
Appendix 3. The semldirect product of two groups. Appendix 4. Homotopy review. 
Applied Simulation and System Dynamics. By A. O. Moscardini and E. J. Fletcher. Emjoc Press, Northallerton, 
England. (1991). 132 pages. 230.00. 
Contents: 
I. Applied simulation. 1. Discrete vent simulation--a commercial perspective. 2. Teaching SIMAN/CINEMA 
--problems and solutions. 3. Distributed iscrete vent simulation for the printed board industry. 4. Early progress 
with a parallel logic language on transputer hardware for the simulation of mechanical machinery. 5. Applying 
simulation techniques for knowledge-based production control. 6. An expert system CASE tool for simulating Z
specifications. 7. Graphic interfacing for simulation model development--a design project. II. System dynam- 
ics. 8. System dynamlcs--methodology and applications. 9. Educational aspects of simulation and modelling. 
10. System dynamlcs-based study of a bio-technology start up firm. 11. The role of system dynamics in strategy 
evaluation--a consultant's view. 12. The HMASD technique. 
Innovative Applications of Artificial Intelligence 3. Edited by Reid Smith and Carlisle Scott. MIT Press, Cam- 
bridge, MA and London, England, (1991). 362 pages. $24.95. 
Contents: 
I. Airlines & scheduling. 1. An expert auditing sustem for airline passenger tickets. (Andrew J. Valles and 
Joseph A. VanLoy). 2. Meeting a competitive challenge in the frequent flyer competition. (Brian Ebersold). 
3. MOCA--A knowledge based system for airline maintenance. (Scott Smits and Dave Pracht). 4. The de- 
velopment of SYLLABUS--An interactive, constraint-based scheduler for schools and colleges. (Rick Evertsz). 
II. Chemical regulation. 5. The application of artificial intelligence in the field of chemical regulation. (Giorgio 
Sorani and Robert Lauer). HI. Customer Service. 6. Automatic letter composition for customer service. (Stephen 
Springer, Paul Buta, and Thomas C. Woff). IV. Diagnosis. 7. AGATHA: An integrated expert system to test 
and diagnose complex personal computer boards. (Daryl Allred et al.). 8. The thallium diagnostic workstation: 
Learning to diagnose heart imagery from examples. (Rin Saunders). V. Engineering and manufacturing. 9. A 
case-based reasoning solution to the problem of redundant resolutions of nonconformances in large-scale manufac- 
turing. (Stuart J. Brown and Lundy M. Lewis). 10. Intelligent decision support for assembly system design. (J.A. 
Hernandez et al.). 11. Putt ing lmowledge-based concepts to work for mechanical design. (~m C. Campbell, Kris J. 
Luczinski, and Steve K. Hood). 12. QDES: Quallty-design expert system for steel products. (Yoshlteru Iwata and 
Noria Obama). VI. Failure analysis. 13. CANASTA: The crash analysis troubleshooting assistant. (Michael S. 
Register and Anti Rewari). 14. NYNEX MAX: A telephone trouble screening expert. (Henry Rablnowitz et al.). 
VII. Finance. 15. AES: SunAmerica's appointment expert system. (Richard Levine, et al.). 16. AL2X: An expert 
system for the off-site evaluation of commercial bank financial stability. (John Ft. Segerstrorns). 17. The credit 
clearing house expert system. (Roger Jambor et al.). 18. CUBUS--An assistant for fundamental corporate anal- 
ysis. (Michael F. Woff, Dieter Wenger, and Klaus Kirchmayr). VIII. Government. 19. Criticism-based knowledge 
acquisition for document generation. (Barry G. Silverman). 20. Expert systems in data processing: California 
travel expense claim system. (Allyson Bartman-Gatt).  21. A knowledge-based system to support nuclear test ban 
treaty verification. (Gregory Beall et al.). 
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Calculus ~ Ma~hematiea. P4rt L By Donald P. Brown, Horaclo Porta, and J. Jerry Uhl. Addison-Wesley Pub- 
li~hlng Company, Redwood City, CA. (1991). 712 pages. $69.95. (Includes 6 disks and basics, tutorials, and 
literacy sheets). 
Contents: 
1. Numbers and algebra. 2. Functions and plotting. 3. Linear growth. 4. Instantaneous growth rates. 
5. Using the chain rule to unlock the secrets of logs and exponentials. 6. Using the logarithm to calculational 
advantage: Powers, products, and the trigonometric functions. 7. The race track principle. 8. The differential 
equation y~(x) -- a y(x). 9. Largest and SmAllest; grentest and ]east; best and worst; a sampler. 10. Tangent 
Hnes. 11. Parameters. 12. Circles and curvatures. 13. Higher derivatives, p]ines and approximations. 14. Area 
and the integral. 15. Trying to break the code of the integral 16. Breaking the code of the integral: The 
fundamental theorem of calctdus. 17. Measurements hrough integration. 18. Measurements and the models 
through separation of variables and integrating. 19. Volume measurement. 20. Integration by parts and integration 
over an in_emlte interval. 21. Substitutions. 22. Emplriral approximations. 23. Approximations by expansions: 
Quotients of polynomials. 24. Approximations by expansions: Integration. 25. Convergence: The explanation 
of our observations. 26. Error estimates. 27. Power series. 28. Trustworthy plots. 29. Expansions in powers of 
(~ - a ) .  
Advances in Lan.quages and Compilers for Parallel Proeessin/i. Edited by Alexandru Nicolau, David Geleruter, 
Thomas Gross and David Padua. MIT Press, Cambridge, MA and London, England. (1991). 467 pages. $40.00. 
Contents: 
1. Cedar Fortran and its restructuring compiler. 2. Bilingual parallel programming. 3. Optimizing anal- 
ysis for first-class tuple-spaces. 4. The Linda program builder. 5. SIGMACS: A programmable programming 
environment. 6. Detecting data races in parallel program executions. 7. A strategy for array management in
local memory. 8. On the performance of pared]el stripe-based lists. 9. An efficient monolithic array constructor. 
10. Unimodular transformations of double loops. 11. Parallelism evaluation and partitioning of nested loops for 
shared memory maltiprocessors. 12. An algorithmic approach to compound loop transformations. 13. The sup- 
pression of compensation code. 14. A realistic resource-constralned software pipelining algorithm. 15. Handling 
unresolvable array-access aliases in refined C. 16. Symbolic dependence analysis for high-performance parallelizing 
compilers. 17. Parallelism in numeric and symbolic programs. 18. An efficient implementation f thread-specific 
data. 19. Programming distributed memory architectures using Karl. 20. Implementing a data parallel anguage 
on a tightly coupled mu]tiprocessor. 21. Automating the coordination of interprocessor communication. 22. An 
introduction to static scheduling for MIMD architectures. 23. Dependence flow graphs: An algebraic approach to 
program dependencies. 
Logic Programmingf Proceedings of the Eighth International Conference. Editedby Koichi Furukawa. MIT Press, 
Cambridge, MA and London, Enghmd. (1991). 952 pages. $85.00. 
Contents: 
1. Theory I. 2. Program analysis. 3. High order L 4. Implementation I. 5. Application I. 6. Constraints I.
7. Higher order 1-I. 8. Program anaysis II. 9. Extensions of LP. 10. Theory IL 11. Implementation II. 12. Abduction. 
13. Application II. 14. Uncertainty. 15. Program analysis III. 16. Theory IIL 17. Theory IV. 18. Theory V. 
19. Constraints H. 20. Implementation HI. 21. Implementation IV. 22. Implementation V. 23. Abstracts of poster 
sessions. 24. Abstracts of invited talks. 25. Abstracts of advanced tutorials. 
Proceedings r Ninth National Conference on Artificial Intelligence. MIT Press, Cambridge, MA and London, Eng- 
land. (1991). 937 pages. $75.00. 
Contents: 
Volume I. Conference at a glance. Foreword. Best paper award. Organization of the AAAL List of papers. 
1. Case-based reasoning. 2. Communicaton and cooperation. 3. Constraint reasoning and component technologies. 
4. Formal methods in knowledge representation. 5. Issues in automated reasoning. Volume II. 6. Learning. 
7. PlAnning, perception, and robotics, 8. Reasoning about physical systems. 9. Tractable inference. 10. Invited 
talks. 
Basic Catego~ TheorI 1or Computer Scientists. By Benjamin C. Pierce. MIT Press, Cambridge, MA and Lon- 
don, England. (1991). 100 pages. $17.95. 
Contents: 
I. Basic constructions. 1. Categories. 2. Diagrams. 3. Monomorphisms, epimorphlsms, and isomorphlsms. 
4. Initial and terminal objects. 5. Products. 6. Universal constructions. 7. Equalizers. 8. Pul]backs. 9. Limits. 
10. ]~xponentiation. II Functors, natural transformations, and adjoints. 1. Functors. 2. F-algebras. 3. Natural 
transformations. 4. Adjoints. III. Applications. 1. Cartesian closed categories. 2. Implicit conversions and 
generic operators. 3. Programming language semantics. 4. Recurslve domain equations. IV. Further reading. 
1. Textbooks. 2. Introductory articles. 3. Reference books. 4. Selected research articles. 
